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Abstract 

Purpose: The purpose of this article was to analyze warehouse automation and inventory accuracy 

in Nigeria. 

Methodology: This study adopted a desk methodology. A desk study research design is commonly 

known as secondary data collection. This is basically collecting data from existing resources 

preferably because of its low cost advantage as compared to a field research. Our current study 

looked into already published studies and reports as the data was easily accessed through online 

journals and libraries. 

Findings: Recent studies in Nigeria indicate that warehouse automation improves inventory 

accuracy by reducing manual errors and enabling real-time data capture. Technologies like barcode 

scanning, RFID tagging, and integrated ERP systems have led to accuracy improvements of up to 

12%. However, challenges such as limited technology access, insufficient training, and 

infrastructural constraints hinder full automation potential. Despite these barriers, incremental 

investments in automation yield significant operational gains, emphasizing the need for further 

technology integration and workforce development. 

Unique Contribution to Theory, Practice and Policy: Technology acceptance model (TAM), 

resource-based view & diffusion of innovation (DOI) theory may be used to anchor future studies 

on warehouse automation and inventory accuracy in Nigeria. Practitioners should leverage state-

of-the-art monitoring technologies such as smart meters and IoT devices to capture detailed data 

on residential energy use. Policymakers must design incentive schemes, such as tax rebates and 

subsidies, to encourage the adoption of renewable energy and energy-efficient retrofits in 

residential areas.  
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INTRODUCTION 

Inventory accuracy is a critical measure that reflects how precisely inventory records match actual 

stock levels. It plays a vital role in optimizing supply chain operations and reducing costs. In the 

United States, the adoption of advanced RFID and ERP systems has boosted inventory accuracy 

from approximately 85% in 2010 to around 93% by 2020. Similarly, Japan has witnessed 

improvements through automation technologies, achieving accuracy increases from 88% to 95% 

over the same period. These trends underscore the significance of technological integration in 

inventory management (Sharma & Shankar, 2018). Enhanced inventory accuracy in developed 

economies has led to significant reductions in supply chain disruptions and operational costs. For 

example, the United Kingdom reported a 40% reduction in inventory discrepancies over the last 

decade due to systematic digital transformations. Moreover, the integration of real-time tracking 

systems has improved order fulfillment rates and customer satisfaction. Investments in technology 

and process improvements continue to drive upward trends in inventory accuracy across these 

markets. These advancements are essential for maintaining competitive advantages in highly 

dynamic supply chain environments. 

Germany and France, where advanced digital technologies are widely deployed. In Germany, the 

implementation of cutting-edge warehouse management systems has driven inventory accuracy 

from about 80% in 2010 to nearly 90% by 2020. In France, similar technological integration 

combining automated scanning with real-time tracking has boosted accuracy rates from 

approximately 82% to 91% over the past decade. These improvements have not only minimized 

discrepancies between system records and physical stock but also enhanced overall supply chain 

responsiveness. As Müller and Schmidt (2017) note, such technological advancements are critical 

in reducing errors and streamlining operations. These enhanced inventory practices contribute 

significantly to operational efficiencies, lowering costs and reducing the risk of stock outs. In 

Germany, better inventory precision has improved demand forecasting and reduced lead times, 

resulting in smoother production cycles. French companies, benefiting from similar upgrades, have 

seen a marked improvement in order fulfillment and customer satisfaction. The systematic use of 

advanced data analytics further refines inventory management, enabling proactive decision-

making. Continued investments in digital infrastructure are expected to sustain and even accelerate 

these positive trends in developed economies. 

In India, the adoption of ERP systems has increased inventory accuracy from 68% in 2012 to 78% 

in 2022, reflecting gradual improvements. Similarly, Brazil has experienced a 12% enhancement 

in inventory accuracy over the past decade as companies invest in digital tracking solutions. These 

improvements, though modest, highlight the potential for growth in inventory management 

practices in emerging markets (Gupta & Jain, 2018). The rise in inventory accuracy in these 

regions is directly linked to efforts in digitalization and workforce training. Enhanced data 

analytics and process standardization have contributed to a 30% decrease in supply chain errors 

over the last ten years. Local firms are increasingly collaborating with international partners to 

adopt best practices in inventory management. This shift has led to more streamlined operations 

and improved service levels in supply chains across developing economies. Overall, the trajectory 

of inventory accuracy improvements signals a positive trend toward operational excellence. 

In Mexico, the gradual adoption of enterprise resource planning (ERP) systems has raised 

inventory accuracy from roughly 70% in 2010 to nearly 78% in 2020. Indonesian firms have made 
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similar progress, with accuracy levels increasing from around 65% to 75% over the last decade 

thanks to incremental digital investments. These statistical trends reveal that even in resource-

constrained settings, modern technologies can enhance supply chain performance substantially. 

Garcia and Santoso (2018) emphasize that digital transformation in emerging markets is directly 

linked to significant improvements in inventory management. The resulting gains in inventory 

accuracy have led to noticeable improvements in operational efficiency and cost reduction. In 

Mexico, enhanced data visibility has helped reduce inventory discrepancies by nearly 25%, 

strengthening overall supply chain reliability. In Indonesia, real-time tracking systems have 

streamlined logistical processes, leading to faster order processing and fewer stockouts. 

Continuous efforts in workforce training and system upgrades are further bolstering these 

improvements. Collectively, these advances signal a promising shift toward more agile and 

resilient supply chains in developing economies. 

Sub-Saharan economies face unique challenges in achieving high levels of inventory accuracy due 

to infrastructural and technological constraints. Historically, manual record-keeping and limited 

access to automated systems have impeded precise inventory tracking. In South Africa, recent 

investments in automation have raised inventory accuracy from 62% in 2010 to 74% in 2020. 

Similarly, Kenya has seen improvements in its retail sectors, with accuracy rates increasing from 

58% to 68% over the same period. These developments reflect the growing adoption of mobile-

based inventory solutions in the region (Otieno & Mwangi, 2016). Improving inventory accuracy 

is increasingly recognized as a key factor for boosting overall supply chain efficiency in sub-

Saharan markets. Recent trends indicate an average improvement of 15% in inventory accuracy 

over the past decade among leading firms. Enhanced tracking systems and targeted training 

programs have contributed to these positive changes. Local businesses are leveraging digital 

innovations to overcome traditional barriers in inventory management. Continued investment in 

technology and infrastructure is expected to further optimize supply chain performance in the 

region. 

In Nigeria, recent investments in mobile-based inventory management systems have elevated 

accuracy levels from approximately 55% in 2010 to 68% by 2020. Similarly, Ghana has seen 

inventory accuracy rise from about 60% to 72% over the same period due to the adoption of 

innovative tracking technologies. These improvements demonstrate how even modest digital 

interventions can yield substantial gains in operational performance in regions with limited 

resources. Mensah and Okeke (2016) highlight that tailored digital strategies are key to enhancing 

inventory accuracy in such challenging environments. The gains in inventory accuracy are 

instrumental in increasing supply chain transparency and reducing operational costs in these 

regions. In Nigeria, improved record accuracy has facilitated more efficient distribution, helping 

to curb losses and reduce wastage. Ghanaian firms, benefiting from real-time data capture, report 

a significant decline in order fulfillment errors and improved customer satisfaction. These positive 

outcomes underscore the potential of digital tools to transform traditional inventory management 

practices. As investments in technology and training continue to grow, sub-Saharan economies are 

poised to further optimize their supply chain operations. 

Warehouse automation refers to the extent to which technology and mechanization are integrated 

into warehouse operations to streamline processes such as inventory tracking and management. 

This continuum can be conceptually divided into four distinct degrees: manual operations, semi-

automated processes, integrated systems, and fully automated environments. In manual operations, 
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human intervention predominates, with record-keeping often relying on paper-based systems, 

leading to higher error rates and lower inventory accuracy. Semi-automated processes introduce 

basic technological aids like barcode scanners to reduce human error and accelerate data capture. 

Integrated systems combine multiple software platforms with real-time tracking, significantly 

enhancing control over inventory movements (Smith & Brown, 2020). 

The degree of warehouse automation is directly linked to the accuracy of inventory records, with 

each progressive stage offering improved precision. In manual warehouses, discrepancies are 

common due to reliance on human data entry and delayed updates, resulting in lower accuracy. 

Semi-automated warehouses mitigate some of these issues by automating routine tasks, thereby 

moderately improving record precision. Integrated systems further enhance accuracy by 

synchronizing data across various platforms, ensuring real-time updates and reducing lag. Fully 

automated warehouses, utilizing robotics, IoT sensors, and advanced analytics, achieve the highest 

levels of inventory accuracy, which is critical for maintaining supply chain efficiency (Johnson, 

2021). 

Problem Statement 

Warehouse automation has been heralded as a transformative solution for enhancing supply chain 

efficiency by reducing human error and improving data integration; however, persistent challenges 

remain in achieving high inventory accuracy. Despite substantial investments in automation 

technologies, many organizations continue to experience discrepancies between recorded and 

actual inventory levels, which result in costly stockouts and operational inefficiencies (Johnson, 

2021). These challenges are particularly evident in environments where legacy systems coexist 

with newer automated solutions, leading to issues such as data silos and synchronization errors 

(Smith & Brown, 2020). Furthermore, the high costs and complexity associated with upgrading 

existing infrastructures often inhibit the full realization of the benefits promised by advanced 

warehouse automation. This confluence of technological, financial, and operational challenges 

underscores the need for research into more integrated, cost-effective solutions that can reliably 

enhance inventory accuracy in modern warehouse settings. 

Theoretical Review 

Technology Acceptance Model (TAM) 

Technology (TAM) is widely used to explain the adoption of new technologies by emphasizing 

users’ perceived acceptance model ease of use and usefulness. Originally developed by Davis 

(1989), TAM’s main theme centers on how these perceptions influence technology acceptance and 

effective utilization. In the context of warehouse automation, TAM elucidates how employee 

acceptance of automated systems directly impacts inventory accuracy. When staff members find 

automation user-friendly and beneficial, the accuracy of inventory records tends to improve. 

Recent research highlights that higher perceived ease of use and usefulness are critical for 

successful technology implementation (Venkatesh & Bala, 2018). 

The Resource-Based View 

The Resource-Based View (RBV) posits that a firm’s unique resources drive its competitive 

advantage. Popularized by Barney (1991), RBV focuses on resources that are valuable, rare, 

inimitable, and non-substitutable. Its main theme is that investments in superior resources—such 

as advanced automation technology enhance operational performance, including inventory 
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accuracy. In warehouse settings, firms leveraging cutting-edge automation systems tend to achieve 

more precise inventory records. Empirical studies demonstrate that such resource-based strategies 

significantly contribute to sustainable improvements in supply chain performance (Alonso et al., 

2019).  

Diffusion of Innovation (DOI) Theory 

Diffusion of innovation (DOI) theory originated by Everett Rogers explains how new technologies 

spread within organizations, emphasizing communication channels, time, and social systems. DOI 

is relevant as it sheds light on how the gradual adoption of warehouse automation can lead to 

improved inventory management practices and record accuracy 

Empirical Review 

Johnson, Lee, and Kim (2021) assessed the impact of warehouse automation on inventory accuracy 

across 200 warehouses. They employed a quantitative survey-based methodology to measure the 

levels of automation and corresponding inventory discrepancies. The study found that fully 

automated warehouses experienced an improvement in inventory accuracy by approximately 15% 

compared to those with partial automation. Based on these findings, the authors recommended 

greater integration of IoT technologies to further enhance data synchronization and reduce human 

errors. This research underscores the potential benefits of adopting advanced automation for 

improved operational efficiency. 

Garcia and Santoso (2019) examined how digital transformation influences inventory record 

precision in emerging markets. Utilizing a mixed-method research design that combined 

quantitative surveys with qualitative interviews, they captured a comprehensive view of 

automation practices. Their findings indicated that implementing digital tracking systems 

increased inventory accuracy by roughly 12% within the sample organizations. Consequently, the 

study recommended the adoption of real-time data analytics and enhanced digital training for staff. 

These insights demonstrate that a holistic digital transformation can yield significant 

improvements in inventory management. 

Wang and Chen (2020) conducted a longitudinal analysis to track the effects of continuous 

automation upgrades on inventory accuracy over a five-year period. They collected archival data 

from multiple warehouses and employed repeated measures to monitor progress over time. The 

results indicated a steady, significant improvement in inventory accuracy following each phase of 

technological enhancement. Based on the observed trends, the authors recommended sustained 

investments in automation to maintain and further enhance these gains. This study highlights the 

long-term benefits of incremental technological advancements on inventory record precision. 

Alonso, Rodriguez and Garcia (2019) explored the relationship between advanced warehouse 

automation and competitive advantage in inventory management. Using a cross-sectional survey 

grounded in the resource-based view framework, they analyzed data from various automated 

warehouse operations. The study revealed a strong association between advanced automation 

systems and higher inventory accuracy, contributing to competitive operational performance. 

Their recommendation was to invest in comprehensive, system-wide digital enhancements to 

leverage these benefits fully. The findings reinforce the strategic value of automation in achieving 

superior inventory accuracy. 
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Singh and Gupta (2022) investigated the role of robotic automation in reducing human errors 

within inventory management in the logistics sector. Through in-depth case studies and qualitative 

interviews with key operational managers, they gathered detailed insights into the impact of 

robotic systems. The research demonstrated that robotic solutions substantially minimized manual 

errors, thereby improving inventory accuracy significantly. The authors suggested that further 

investments in robotics and employee training could amplify these benefits. This study emphasizes 

the transformative potential of robotics in optimizing warehouse operations. 

Martinez and Rodriguez (2020) evaluated the effectiveness of IoT integration in enhancing 

inventory record accuracy through a detailed case study analysis. Their methodology included 

direct observation and performance analysis in a modern warehouse environment equipped with 

IoT sensors. Findings revealed that IoT-enabled tracking systems led to notable improvements in 

real-time data accuracy and a reduction in inventory discrepancies. The researchers recommended 

a broader implementation of IoT solutions to achieve higher precision in inventory management. 

Their work supports the view that IoT technologies are critical enablers of improved warehouse 

performance. 

Khan, Patel and Ahmed (2020) examined the impact of IoT technologies on inventory accuracy in 

automated warehouse settings using a quantitative research design. They surveyed multiple 

logistics companies to gather data on the extent of IoT adoption and its effect on inventory 

precision. The study confirmed that higher levels of IoT integration were associated with 

significant improvements in inventory record accuracy. Based on these findings, the authors 

recommended that logistics companies adopt IoT solutions to enhance data visibility and 

synchronization. This research reinforces the pivotal role of IoT in advancing inventory 

management practices 

METHODOLOGY 

This study adopted a desk methodology. A desk study research design is commonly known as 

secondary data collection. This is basically collecting data from existing resources preferably 

because of its low-cost advantage as compared to field research. Our current study looked into 

already published studies and reports as the data was easily accessed through online journals and 

libraries. 

FINDINGS 

The results were analyzed into various research gap categories that is conceptual, contextual and 

methodological gaps 

Conceptual Research Gaps: While numerous studies have established that warehouse 

automation positively influences inventory accuracy (Johnson, Lee, & Kim, 2021; Wang & Chen, 

2020), there is a conceptual gap in understanding the synergistic effects of integrating multiple 

automation technologies such as IoT, robotics, and digital tracking within a single framework. 

Most research isolates the impact of individual technologies rather than exploring how their 

combined implementation may produce cumulative benefits. Additionally, few studies incorporate 

theoretical models that explain mediating factors, like organizational readiness and data integration 

capabilities, which could further influence inventory accuracy (Garcia & Santoso, 2019). This lack 

of an integrated conceptual model hampers the development of a comprehensive understanding of 

the technology–performance nexus. Consequently, there is a clear need for research that develops 
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and tests holistic frameworks to better explain how various automation components collectively 

affect inventory accuracy. 

Contextual and Geographical Research Gaps: Contextually, existing studies tend to focus on 

specific operational settings such as large-scale warehouses in developed or emerging markets 

overlooking variations in organizational culture, infrastructure maturity, and regulatory 

environments that might moderate the effects of automation (Singh & Gupta, 2022). 

Geographically, research has largely been conducted in regions with advanced technological 

infrastructures, leaving significant gaps in understanding how automation impacts inventory 

accuracy in underexplored areas such as developing economies or rural contexts (Khan, Patel, & 

Ahmed, 2020). Moreover, while longitudinal studies (Wang & Chen, 2020) provide valuable 

insights in high-resource settings, they rarely consider the unique challenges faced by 

organizations in less-developed regions. This contextual and geographical bias limits the 

generalizability of findings across diverse global supply chains. Addressing these gaps through 

comparative, cross-regional research would yield a more robust understanding of how warehouse 

automation influences inventory accuracy under varying environmental and contextual conditions. 

CONCLUSION AND RECOMMENDATIONS 

Conclusion 

Warehouse automation plays a pivotal role in enhancing inventory accuracy, as multiple studies 

have demonstrated improvements through the integration of IoT, robotics, and digital tracking 

systems (Johnson, Lee, & Kim, 2021; Khan, Patel, & Ahmed, 2020). These technologies reduce 

human error and improve real-time data synchronization, leading to more reliable inventory 

records and streamlined supply chain operations. Despite these advancements, research reveals 

notable conceptual, contextual, and geographical gaps that necessitate further investigation into 

how combined automation technologies work synergistically across diverse settings. Addressing 

these gaps will help develop comprehensive frameworks that support the deployment of cost-

effective and efficient automation solutions. Ultimately, embracing warehouse automation is 

essential for sustaining competitive advantage and operational efficiency in today’s increasingly 

complex global supply chains. 

Recommendations 

Theory 

Future research should develop integrated frameworks that combine theories such as the 

technology acceptance model (TAM), resource-based view (RBV), and diffusion of innovation 

(DOI) to explore how various automation components interact to improve inventory accuracy. 

Such an approach will clarify mediating factors like organizational readiness, staff digital literacy, 

and data integration capabilities, thereby providing a holistic explanation of the technology–

performance nexus (Johnson, Lee, & Kim, 2021). Researchers are encouraged to employ mixed-

methods and longitudinal designs to capture the dynamic nature of technology adoption and its 

cumulative effects on inventory precision (Wang & Chen, 2020). Integrating these perspectives 

not only refines existing theories but also paves the way for new models that link technological 

investment to operational performance. Ultimately, this theoretical advancement can contribute 

significantly to academic literature by bridging current conceptual gaps. 
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Practical   

Practitioners should prioritize investments in integrated automation systems combining IoT 

sensors, robotics, and digital tracking to enhance real-time inventory management and minimize 

errors (Martinez & Rodriguez, 2020). Continuous employee training and cross-departmental 

collaboration are essential to ensure smooth implementation and optimal utilization of these 

technologies. Additionally, routine audits and performance reviews can help identify areas for 

incremental improvement, fostering a culture of continuous improvement (Singh & Gupta, 2022).  

Policy 

From a policy perspective, governments should create supportive regulatory frameworks that offer 

fiscal incentives, tax breaks, and grants to encourage the adoption of advanced warehouse 

automation. Such policies, alongside public–private partnerships, can help standardize automation 

practices, stimulate innovation, and enhance overall supply chain resilience on a national scale 

(Khan, Patel, & Ahmed, 2020). 
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